Alterations in the morphology and movement of mitochondria influence neuronal viability. However, the precise mechanisms of such alterations are unclear. In this study, we showed calcineurin was involved in the regulation of mitochondrial dynamics. Glutamate stimulation inhibited mitochondrial movement and decreased mitochondrial length in neurons. FK506 and cyclosporine A, calcineurin inhibitors, attenuated the effects of glutamate on mitochondrial dynamics. It was also found that glutamate treatment dephosphorylated, a proapoptotic protein, Bad and promoted its translocation to mitochondria in neurons via calcineurin. These results provide important new insights into intracellular signaling pathways that regulate mitochondrial dynamics and neuronal cell death. #
Mitochondria are involved in a variety of cellular processes, including survival, proliferation, and apoptosis (Shaw and Nunnari, 2002; Fannjiang et al., 2004; Szabadkai et al., 2004; Karbowski et al., 2002) , and are dynamic organelles, which move in a cell and frequently undergo fission and fusion (Bereiter-Hahn and Voth, 1994; Rube and van der Bliek, 2004) . Under normal physiological conditions, mitochondrial fission and fusion are balanced, and mitochondria maintain a typical thread-like or tubular shape in cells. In neurons, mitochondrial trafficking to pre-and post-synaptic sites is likely to play an important role in control of basal synaptic transmission and synaptic plasticity (Tang and Zucker, 1997; Li et al., 2004) . Mitochondrial movement and morphological changes in dendrites are regulated by synaptic activity, while mitochondrial movement in axons responds to changes in axonal outgrowth (Chada and Hollenbeck, 2003; Ruthel and Hollenbeck, 2003; Li et al., 2004) . The movement of mitochondria in dendrites can be inhibited in response to glutamate, a process that involves NMDA receptors (Barsoum et al., 2006; Rintoul et al., 2003) . However, the precise molecular mechanism downstream of NMDA receptors is unclear.
In the present study, we first examined the effect of glutamate on mitochondrial movement and morphology in primary hippocampal neurons. To label mitochondria, neurons were transfected with pDsRed2-Mito (Clontech), which is a mammalian expression vector that encodes the fluorescent protein DsRed2 tagged with the mitochondrial targeting sequence from subunit VIII of human cytochrome c oxidase. Time-lapse imaging of mitochondria was performed automatically with a selected interval using a Zeiss Axiovert 200 inverted fluorescence microscope. Mitochondrial movement was evaluated by analyzing the pDsRed2-Mito signal as detailed previously (Rintoul et al., 2003) . Briefly, pixel intensities in successive images at 10-s intervals were subtracted (Fig. 1a) . Movement event for each pixel was registered if there was a change in pixel fluorescence between successive fields. Pixel intensity differences between six sequential images were averaged. The pixel area of the image www.elsevier.com/locate/neures Available online at www.sciencedirect.com Neuroscience Research 60 (2008) 114-119 
